BD 097 984 



PS 007 S45 



TITLE 



PDB DATS 
HOTS 



SDBS PRICE 
DSSCRIPTOSS 



Qtoh, Cecelia E. s Trojcak* Doris A. 
Sffects of an I&strttctional sequence o£ Activities on 
children's Acquisition of Piaget's Conservation 
Concepts. 
18 Apr 74 

23p.; Paper presented at the Annual Meeting of tbe 
Aierican Educational Research Association (Chicago^ 
Illinois, April 15-19, 1974) 

!!P-$0.75 HC-$1.50 PLOS POSTAGE 

Acadesic Achievenents Age Differences; *Cognitive 
Processes; Conservation {Concept) ; '^Sleaentar; 
school Students; Group Status; ^Individual 
Developsent; Intelligence Quotient; Racial 
Differences; ♦Segnential Learning; sex Differences; 
socioecononic Influences; Teachiug Methods 
IDBHTIFIERS *Piaget (Jean) 

ABSTRACT 

The effects of conservation activities on children's 
acquisition of Piaget's conservation concepts vere investigated. One 
hundred and tvent;*eight seven*to nine-year-old children in four 
classroons vere given pre- and post-evaluation leasures of 
conservation ability. The experioental group cosplsted a set of 42 
self-directed conservation activities over a five-sonth period during 
the 1972-1973 school year. No significant differences in aean 
conservation scores vere found betveen the experisental and control 
groups. Several variables vere tested for interaction effects on the 
children's conservation scores. Age interacted vith group status to 
affect conservation scores. Achievesent and I.Q. scores vere 
significantly related to the children's conservation scores. Sex« 
race, and socio-econooic status vere not significantly related to 
conservation scores. Further research in conservation acquisition vas 
reconaended. (Author) 
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Placet *s theory of cognitive development has received 
renewed Interest In recent years. Educators have been, concerned 
irlth the Inplieatloas of his theory for classrooa situations. 
Several atteapts at developing and iapXenenting aaterials related 
to iiient£il oseraticms of particular stages haVe teen made* Iapli«> 
cations fr<m Flaget*s theory oay te con(^m^ with the diJitensiems 
of acticm and s«»:ial interaction in cognitive functi<»iing» Upon 
examining these diatensioos and the tehaviors defined hy Fiaget for 
particular stages of developnent* oi^ night l7«igin to derive speci- 
fic implications for children's eleaentary school experiences* 

This paper pocesents a description of an investigation 
in Piaget's concepts of eonservatiofi* The study was designed to 
examine factors relevant to children's aoquisition of the conser- 
vation concepts. After a brief description of the purpose, 
proceduresy and results of the investigation, several questions 
leased on the results will he discussed. 

The purpose of presenting this description and posing 
questions is to stimulate further questionin/r* It is hoped that 
the reader will formulate additional questions related to this 
research and to possihie applicati<ms of Piaget's theoretical 
system in elementary school curricula* 

Besearch pertaining to eleaentary children's experiences 
with Piaget's conservation concepts has identified several issues 
relevant to the present investigation*. Several authors have 
reported evidence of the effectiveness of verbal training pro* 
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cedures on c<aiservatlon and related skills (Sigel, Roeper, and 
Hooper, 1966j NoMafc, 1969). (^n (1965) and Beilin (1965) also 
reported findings indicating the effectiveness of verM trainii^g 
aethods in prodt^tng conservation responses. On the other hand, 
WtAlHiU and Lone (1962) and Steedslund (I96I c,d) found iaprove- 
aent in children's caiservation respcmses with n<m-verbal training 
procedures. 

necessity, conpensation, and reversibility have 
been defined Piaget (I965) as justification responses given by 
children who are conservers. Several investigators have attempted 
to classify children's responses to conservati<»i tasks according to 
these categories. Iwen and Ogilvie (i960) and Ssedslund (196I b) 
found evidence of the-c respcmse types among children who conserved, 
ifallach, Wall, and Anderson (196?) found these conservation responses 
as a result of conservation training. Sigel (1968) suggested that 
scoring children's conservation ability according to their justifi- 
cation responses was a reasonable procedure. 

Some investigators have raised the question of whether 
the ability to conserve in one situation transfers to other conser- 
vation experiences. Lovell and OgiJvie (I960) and Uagiris (l95^^) 
found little transfer between different tasks measuring the same 
conservation concept. Other studies have indicated similar non- 
transfer of children's conservation performance ftom one conserva- 
tlwi concept to another (Wallach, Wall, and Anderson, 1967» Beilin, 
19651 Gruen, I965). Wohlwill (i960) suggested that children's 
acquisition of a conservation concept might be attributed to more 
cumulative experiences with the conservation. 
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This investigation was concerned with the cognitive 
processes acquired "by chiidiren in the Coicxete Opexational sta^e 
of development. At this level > children normally acquire the 
mental operatimie necessary to acmserve nuaher* substance, length* 
area» and weight* The purpose of the study was to determine ^e 
folloirinfct 

!• whether or not an instnffitional sequence of self- 
directed activities on Fiaget*s conservation ctmcepts would affect 
children's acquisition of the conservation concepts. 

2. whether or not sex» age> race, school achievement! 
socio-economic status, and intellit.'i vse scores would interact with 
receiving an instructional sequence c ' self -directed conservation 
activities to affect children's acqu53ition of conservation 
concepts. 

METHOD 

The general procedure for this investigation included! 
the selection of one experimental and two control groups of subjects i 
tne implementatica of the experimental materials j and the collection 
of data for the statistical analyses. 

The Sample 

Subjects for the study were 128 children from four 
elementary classrooms in the suburban area of a large midwestem 
city during the 1972-1973 school year. The experimental group 
included 37 third-grade chi'^.dren in a team room situation with 



tifo teachers. Control Group 1 consisted of ^ children In two 
self-costained third -nirade classrooms. Control Group 2 included 
^7 second- and third-grade children in a team rooa with two 
teachers. C«»parative inf<«TOation about the three group© is 
presented in Table 1. The three groups were assiaaed to be ini- 
tially conparable on all ftictors under consideration except 
conservation ability. 

Table" 1 

C^parative Data for the Experiaiental 
and Control Groups of Children 



Group 


Control 1 
(Team) 


Control 2 
(Self -contained) 


Sxperimental 
(Team) 


TOTAL 


Number 






37 


128 


Boys 
Clrls 


22 
25 


27 
17 


19 
18 


68 
60 


Black 
White 


0 

^7 


17 
27 


15 

22 • 


32 
96 


X Age 


8-2 


8-9 


8-7 


5-5 


X Achievement 
Score (T-score) 


50.8 


^2.2 


46.9 


47.5 


X Score 
(T-score) 


53.7 


^.1 


48.9 


30.4 


X Socio-econc^ic 
Score 


31 


39 


38 


36 



Experimental Treatment 

The experiiuental group and ih6 two control groups com- 
pleted pre- and post-evaluation measures of conservation ability. 
The experimental gi-oup also completed the experimental sequence 
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of self-directed conservation activities durint; the tiae between 
the adalnistrations of the t«o evaluation©. 

The pope- and pofit-«valuation aeasuzes of conservation 
ability were adainistered individually to all chUdien in the 
study. Volunteer tmdergcaduate teacher-education students from 
the diversity of Missouri - St. Louis weze trained to adailnister 
the measures to the children. Both seasures Included tert tasksi 
two tasks ft» each of the conservation concepts of nunbar, sub- 
stance, length, area, and wel^it. The same tasks were used for 
both aeasures. Descriptions of several of the tasks are included 
in the Appendix. 

The experiaental aaterlala included a set of forty-two 
self-dlrected activities. Ten were related to the conservation 
concept of number, ei^t to substance, eight to length, eight to 
area, and eight to weight. Several examples of the expeilmental 
activities are described in the Appendix. The activities were 
designed to provide children with experiences with conczete 
aaterialfs related to the cwiservatlon concepts. The entire set 
of activities was Implemented with the experimental group of 
children over a five-month period. 

The materials were made available to the children throush 
the use of an interest-center technique. The conservation activi- 
ties were displayed and stored in a small area designated for this 
purpose. The directions were transmitted via a cassette tape 
recorder with headphones. The materials and tapes wexe color- 
coded for identification by the children. 



In eaeh actlvltyt the child was instxnKsted to nanlpulat^ 
the aatexiale in mich a nay that their physiead appearance was 
altered amit in most cases, returned to its ori^^cinal state. The 
child was tree to experioent in any other nay vith the aaterials 
once he had competed the given inetnictions. There was no 
evaluation of the child during or after cospletioi of the activi- 
ties* The (lusstions included in the direotioos were intended to 
be stittuli ftt: further aanipulation. T)»y were not intended to 
elicit verbal af^ at ions of conservation* 

Social interaction Mas encouraged throughout the isple* 
aentation of the erperl a ental activities. The children were asked 
to discuss the activities with the teachers or with other children. 
The tSaing and completicn of the conservation activities was based 
on the children's selection* It was hoped that this porovision for 
self •direction » as well au9 the opportunity to explore the properties 
of concrete naterialsv would allow the children experience in exer- 
cising their internal « logical reasoning* 

Data Colle<;ted 

Beta for the statistical analyses included scores on the 
pre- and post-evaluation measures* Scores were obtained by 
assigning point values to the children's conservation responses* 
Responses were elicited by the evaluators* questioning procedures 
on the conservation tasks* A total of three points was possible 
for each taskt one for logical necessity* one for oonpensatlon, 
and one for reversibility* Thirty points were possible for the 
entire set of ten tasks* 



Data for the other varlatsXes usre obtained ftm. the 
children's permanent records* These Included a^, sex, race, 
aehlevei!ient soerss, I.Q* scores, and s(X2io^c<mc»ic status. 
AchievBfflent seorda included reading scores from the Uates-licGinitie 
Reading Teat and the Ifetropolltan Achieveisent Test* General 
intelliiienee ratings were obtained f roa the Cognitive Abilities 
Test, Lorge-Thomtfike Intelllgenco Test, Slosson Intellisence Test, 
and Weschler Inteili|;ence Scale far Children. Achieveaent and I A* 
scores were cmvert^ to T«»s:ores for purposes of cc^nparisoit. 
Soeio-eeonoBlc status was determined by using the Occupational 
Scale of HoUingshead*s (1957) ^ Factor Index of Social Position. 

RESULTS 

As previously stated, this investigation was implemented 
to determine I 

1. the effscts of an instructional sequence of self- 
directed activities related to Plaget*s conservation concepts on 
children's ability to conserve. 

2. the interaction effects of sex, age, race, school 
achievemt»,it, socio-ecimomic status, and intelligence scores with 
the instructional sequence of self -directed activities on child- 
ren's ability to conserve. 

Kain Effect 

A one-way analysis of variance desif^) on the scores from 
the pw-evaluation measure of conservation ability yielded signifi- 
cant results (F = 7.02, with 2 and 125 decrees of freedom! p<.Ol). 
Since the InHXal differences amonc the mean cotiservation scores of 
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the thTM groups were significant, a one-way aaalysis of covariance 
design Has used to test for differences in B»an achievement 
the experimental and control groups on the post-evaluation measure. 
The poet-test aean scms of the three groups, after adjusting for 
Initial differences in pre-test scores, are presented in Table 2. 
The susfflary statistics for the analysis of covarlance are piesented 
in Table 3. 

«>^**in«<^ value of P, 2.39U, with 2 and II3 degrees 
of ftceedon, was not statistically significant. There were no 
significant differences ajnong the aean scores obtained the 
three groups on the post-evaluation neasure of conservation ability 
after adjusting for pce-test differences. 

Interaction Effects 

A two-wa^' factorial nixed model covarlance design with 
average n adjustments for unequal cell slees was used to test the 
interaction effects of the other variables Identified in the 
investigation. These variables werei 

Sex - Kale, Peraale 

Age • eight years, nine years 

Race - Negro, Caucasian 

Achievement - high, average, low 

Socio-economic Status - average, low 
Score - high, low. 

The adjusted means for the interaction analyses are pre- 
sented In Table 4. The results of the two-way factorial analyses 
of covarlance on the six variables are presented in Table 5. 



Table a 



Means ty Group fop the Qne-^m^r Anaiysla of Covarlanco 
for Post-test Conseryatlon Scores 



Croup 



Control X 
Wean Ifmtber 



Control 2 
Wean Knaber 



Sxperiaental 
>fean Suaber 



Tot^ 
Mean Number 



Pre*»test 
Post-test 
Adj. Post- 



11.2^ 41 e,28 40 14.25 36 11.15 117 
15. 1^^ 41 15.18 40 14.72 36 15.09 1^7 
15.30 41 16.58 40 13.21 36 15.09 11? 



Table 3 

SuRoazy Tftble for the Post-test Scores 
Okie-«ay Analysis of Covarlance 
Covazylng Are-test Scores 



Source of Variance 



S.S. 



d.f. 



Between 

Within 

Total 



169*10 
4468.27 
^57.37 



2 

113 
115 



94.55 2.3*^11 



Table 4 



Adjusted mam for the Tito-nay if^actorial Aoalyees 
of Covarianoe on Bost-test Seotes 



Xateractlon 



Grtmp MPF9^ 1 Control 2 Sxperl«mtal yptal 



Group tjy Sex Kale 



13.43 19.500 15.68 I9.5OO 13.IO 19.500 14.0? 58.500' 

16.44 19.500 17.68 19.500 13.77 19.500 15.96 58.5O0 





TOTAL 


14.94 


39.000 


16.68 


39.000 


13.44 


39.000 


15.02 


117.000 


Group tgr Age 


8 years 

9 years 
TOTAL 


15.15 
16.76 
15.96 


17.167 
34.334 


11.35 
14,07 


17.167. 
X7«xo7 
34.334 


14.94 

11.07 
13.42 


17.167 

17.167 

34.334 


13.82 
15.14 
14.48 


51.501 
51.501 
103.000 


Group Iqr Baeet 


Black 
Vhite 
TOTAL 






14.50 
10./7 
15.63 


19.000 

lyctMl 

38.000 


U.47 
14.19 
12.63 


19.000 
19.000 
38.000 


12.99 
15.48 

14.23 


38.000 
38.000 
76.000 


Group by 
Aehievenent 


High 
Average 

LOTf 

TOTAL 


14.54 

16.39 
12.50 
14.48 


12.000 
12.000 
12.000 
36.0(K) 


19.39 
17.19 
14.54 
17.04 


12.000 
12.000 

m^mmm WWW 

12.000 
36.000 


16.31 

12.11 
13.84 


12.000 

12.000 
36.000 


16.74 

1 If itf% 

15*57 
13.05 
15.12 


36.000 
3o.(KX) 
36.000 
108.000 


Group Iff 
Socio- 
eeononle 


Average 

Loir 

TOTAL 


15.86 
12.56 
14.21 


18.830 
18.830 
37.660 


15.05 
15.80 
15.42 


18.830 
18.830 
37.660 


14.70 

13.51 
14.10 


16.630 
18.830 
37.660 


15.20 
13.96 
14.58 


56.490 
56.490 
113.000 


Group hy I.Q. 


High 

Low 

TOTAL 


15.30 
14.17 
14.73 


19.000 
19.000 
38.000 


18.15 
14.50 
16.32 


19.000 
19.000 
38.000 


16.48 
10.57 
13.53 


19.000 
19.000 
36.000 


16.64 
I3.O8 
14.86 


57.000 
57.000 
114.000 


"fThe group ty sai 


ee aaaljraia was not done on Cmtrol Group 1. 
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Table 5 



Suamary Table tar the Two-way Analyses of Comriance 
on Post-test Conservation Scores 



Inteiswtion 


Sou3X!e of Variance 


S.S. 


d.f . 




F 


Group ty Sex 


Bettieen 
Groups 
Sex 

Groups by Sex 


205.73 
26.^ 


2 
■% 

z 


13*^3 


2.4024 
n.s. 




Within 


4709.79 


110 


42.82 




Group 1^ Age 


Between 
Groups 

Groups ly A^ 


118.58 
314.33 


2 

1 

2 


59.29 
157.17 


1.1915 
n.s. 
3»1584» 




Within 


4776.98 


96 


49-76 




Group hy Race 


Between 
Groups 
novo 

Groups tsy fiace 


149.92 

XxOmlrr 

0.98 


1 

J. 


149.92 
Xxo»X** 
0.98 


3.3159 

2.OI29 

n.s. 




Within 


3210.10 




45.a 




Group by 
Achievement 


Between 
Groups 

Groups \sy Achievement 


206.33 
91.57 


2 
4 


103*06 
28.89 


2.4858 
^.U920* 
n.s. 




Within 


4063.04 


98 


41.46 




Group by 
Soclo- 
eccm<»Bic 


Between 
Groups 

Socio-econcffiiic 
Groups by Socio-econ* 


-Wf.e3 

47.91 
72.88 


2 
1 
2 


22.41 

47.91 
36.Wf 


n.s. 
n.s. 
n.s. 




Within 


5103.81 


106 


48.15 





Group by I.). Between 



Groups 


149.48 


2 


74.74 


1.9982 


l.q. 


362.31 


1 


362.31 


9.6862** 


Groups by I.Q. 


108.77 


2 


5^.39 


1.4539 


Within 


4002. 2«» 


107 


37.40 





*F is significant beyond the .05 level. 
♦♦P is significant beyond the .01 level. 
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Analysis of the data indicated that sex, race, and 
socio-econoraic status were not found to be sicnificant variablas 
related to children's conservation scores. No interaction between 
any of these variables and the treatment vas found. 

Ace. The results for age indicated a significant eroup 
by af^e interaction (F 3*1584, with 2 and 96 degrees of freedooi 
P <.05). It seems that age interacted with group status to affect 
children's conservation sc;res. An eta coefficient of .2J^ was 
obtained on the significant F value for groups ty a^se. Therefore, 
about 6 per cent of the vauriance in children's conservation scores 
nay be accounted for by both age and group status. 

In order to determine if any pairs of cell aeans for 
post-test scores were significant, t-tests were calculated between 
the means for eight- and nine-year-olds in each of tl» three groups. 
The obtained t-score of 2. 2591 » with 32 de/^rees of fteedom, for 
Control Group 2 was significant beyond the .05 level. The t-scores 
for the other two groups were not significant. Age made a signifi- 
cant difference in the conservation scores of children in Control 
Jroup 2, but not in the other two grouiK3. 

Achievenent. In the analysis of the achievement group 
interaction, the obtained value of F, 2.0926, with 2 and 96 degrees 
of freedom, was significant beyond the .05 level. Ther« were signi- 
ficant differences In the children's conservation performance 
related to achievement level. An eta coelflcient of .3087 was 
obtained on the significant F value. About 9 per cent of the 
vauriance in conservation scores can be accounted for by achievt^iuent 
level. The group with the highest general achievement level 

ERIC 
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obtained the hlj^st oean conservation score. Sisllarly, the 
second >.ighest group on conservatlc^ was the ^ccmd hl{;hest ^neral 
achievement ^np, and the lowest group on conservation was the 
lowest general achievement group* Status on achiev^ient level 
cocnesponded with conservation scores* 

Score. Analysis of the X«s)* score tiy group data 
indicated a significant interaction* Hie obtained F value » ?.6B62f 
with 1 and 107 degrees of f^reedomy was significant beyond the .Ol 
level. There were significant differences in children's conser- 
vation scores correspondine to their I.^. levels. An eta coefficient 
of .2880 on the significant F value Indicated that about 8 per cent 
of the variance in cottservatlon scores can be accounted for by !.<;• 
level. The high I.ti. group tended to score significantly better on 
the post-test than the low I.^. group. 

CCafCLUSIQNS 

Several conclusions based on analysis of the results of 
this investigation follcnrt 

1. The sequence of self -directed conservation activities 
did not significantly affect the children's acquisition of conser- 
vation concepts. 

2. There was a significant interaction between age and 
fq^>up status relating to conservation scores. Nine-year-old 
children In Control Group 2 performed significantly better than 
did eight-year-old children In that group. Age in the other two 
groups was not a significant factor affecting conservation scores. 

3. School achievement scores were significantly related 
to the ehil(^ren*8 conservation performance in all three groups. 
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Children with higher achieveaent scores acqidred higher conservation 
scores than the other children. The level of school achievement 
corresponded with conservation scores. 

4. l.Q, scores were sif^nlficantly related to conservation 
scores in all three groups. Children with hi^ scoras per- 
forraed sifpiificantly better tm the post-test than did children with 
low I.^. scores. 

5» Sex, race, and socio-eccmcraic status did not signifi- 
cantly affect children's conservation scores. Ko significant 
interacti(»} i»s found between any of these variables and the 
treat»ent to affect c<»iservation scores. 

A number of possible questions may be derived relating 
to these conclusions and to the implementation of this investigation. 

Kight the experimental materials be more appropriate if 
introduced at an earlier Of^t when children are just beginning to 
develop conservation behaviors, or at a later when children 
are consolidating previous conservation experiences? Were the 
conservaticm activities implemented over a time period which was 
too short for observable developmental chancse? Are the effects of 
the conservation activities more long-term and hence measurable at 
some time beyond the period of the investigation? 

Was the experimental treatment thorough enough to 
affect the children's conservation ability? Would a more thorough 
and integratai experience with conservation activities influence 
generalieable conservation ability? 

I.^. score and achievement level were both found to 
significantly relate to conservation scores. These findings lend 
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validity to the measure of connervation ability used in this inves- 
tigation. Can a measure of conservation ability be used to identify 
ability levels of children, as I.Ci. and achievement scores have been 
used? 

The children in this investigation were initially cobj- 
parable on socio-economic status. Essentially, most of the children 
were rated as low avexa^ or low socio-economic level. No differ- 
ences were found between these groups on the measure of conserva- 
tion ability* Vould differences be found aaong children with more 
marked cultural differences? 

Did the type of classroon situation influence the per- 
fomance of the three groups? Did the children's perfomance and 
verbalizations on the pace-test reflect their classrooa experiences, 
especially in the experiaental group? Here teacher influences also 
related to children's performance on the pre-test? 

Could other effects have occurred aside from coiiFetence 
in specific cmservatio) operations? Were other areas of leaminG 
affected, such as the ability to handle learning tasks not directly 
related to the conservation concepts? Was motor ability influenced, 
especially anoig younger children? Could the children's exploration 
of the conservation materials contribute to their ability to handle 
other problem-solving situations? 

Are other variables more highly related to conservation 
ability than the variables identified in this study? Could such 
variables as physical development, notor ability, children's 
self -perception, and type of classroom organization be related 
to performance in conservation? 
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APIKiDIX 

£xaaples of the Vie" and Post-test Tasks 
Sxamples of the Sxperimental Conservation Activities 



ERIC 



Show the child the two containers with the uarhlos in the tall, tl'in 
container* 

ASK: Kljat woiad happen it you pour the oarblcs into the short, fat 

S^^f®' be store marbles, fewer marbles, or the sar^ 

nuaaber of marblest 

Have the child pour the oarbles into the short, fat glass* 

ASKS Are there more marbles, fewer oarbles, or the sasie number of 
oarbles now? Itow do you know? 



ASKS Questions necessary to detenaine whether the child has logical 
necessity, coopensation, reversibility. 

logical necessity, coopensation, rcversibilit 

TOTAL poirrrs fossii^le: 3 * 



KUriSER 2 Buttons 

Uy out one row of buttons. Have the child lay out another row with t 
S"^ nuaber of buttons beneath the first row. Tlie child should a.-..o 
tnat both row.*? have the satae nui&ber of buttons. 

Sprecd out one row, 

ASK: Which has 3»orc buttons, my row or your row? Or do they both liav 
the scoe ntirber of buttons? Bow do you know? 

Make one row of buttons into a circle. 

A^Ki Which has core buttons, the circle or the row? Or do they both 
uave the saot-. number of buttons? How do you know? 

ASKS Questions necessary to detenaine whether the child has logical 
necessity, compensation, reversibility. 



SUBSIAKCE 1 Clsy 



.J " "^"y* hi" a8«c that the t«o balls 

coatain^tha a»uat of cUy. If oecessar,, lit hi™ chanse th« 
until he agrees that they bava the saoe aaount of clay. 

IS^Lthi^^T^ " "f^ "« • loos snake? 

Have the child toll out one ball Into a snake. 

cxay as the ball? How do you know? 

ASK? Questions necessary to detenaine whether the child has logical 
necessity, coiopensation. reversibility. Aogicai 

SVoLSlos^J^^EfV*'^^ compensation, roverslbUity. 

SUBSLL^'CE 2 Water Level 

Show the chiW the tvo containers with the water In the short, fat gla... 

SSLT" ^^^"^ " P**"' ««tor Into this tall, thin sans^- 
Vould there be more water i»aa ^ ..t. * va**, tain gxasj». 

»e Bore water, less water, or the saae amount of water? 

«<^ve tae child pour the water into the tall, thin glass. 

Lt"ori[:o.:f '^'^ — t now? 

Then chow the child the three sroall glasses. 

^'""^ ?h^.r:^r::iJe'::Lr^^^^^ '"^t, ^^^^ -ouid 

«e core water, less water, or the saoe aoount of water? 

HHve the child pour all the water into the three s«aU glasses. 

ASK; li there mote vrater^ leftfi mtg^y^ ^» t^u^ ^ 

How do you kr.jt.f ' " ^^'^ «^ 

ASKs Questions necessary to deteruine whethdf m,. ^i.«tj t , , 
necessity, «,»penMtloo. teJ^rslbmSr 

?S^u'roi«BlSsS?:l:Kf"3""''"' '"''^''"ion. reversibility. 



LEICTa 1, Wires 



MATEUIALSt 2 nioces of doorb*?!! wire 12 Inches long 

2 piittern cards showing an "S" «hapc and a "C" nhapc 

DlRECTIOliSs The diildren laid both vires side by side to sec that thuy 
were thti smaa length. Tliey then used one of the wires to 
make designs* 

They nade two designs by following the pattern cards: "S" 
and "C**, 



Tlje children then wade 5 designs of their own from the wire. 
Susses tions Included: a snake, a circle, a spring. 



LBl^Xd 2, Pegs 

^JATfcRULS: one board with 4 plastic pegs arranged in n .cross design 
one piece of yam connected to the board 

DtUECTlOIIS; Tl;e children used the yarn and the pegs to cake designs. 

Tiiey put the yarn around the pegs to ciake: a dianond. 
a triatti'lc, 

Tht-- Children then B<ade 3 of tlicir own designs. Su8r«*5tlcRs: 
a t lover, a star. 



LENGTH 3, Car Tracks 

:iAtuRULS: a board with 3 car tracks; straight, zig-zagged, and squared 
3 cars: one for each track 
flathl.tf.ht bulbs connected to 2 of the cars 

DlRCCTIOliS: The cailclren used the board with the 3 cor tracks. Tlio car 
cn the straight track was the lead and had no light bj»ih. 
The other 2 cars had flashlight bulbs connected to a tr^ns- 
fonner. The board was wired so that when the cars wer*- in 
the sv.rzc position as the lead car, the bulbs would lir.ht . 

T!,e children r.ioved the lead car along its track. TIh/ r vcd 
the ntlior Z cars the same distance. Wlien the c/ue went tl:,- 
care distance, the bulbs would light. 



UXIUHT A, Cupi» 



MTERULS; 



e<}ual ana balance 

one small paper cup 

soall tiles for stanUard units 



OiaLcTIOUSJ The children first uoishcd the paper cup. Tlicy then Dta,;U>d 
the cup so that it t/as flat. They t/elghcd it af.ain to scc 
how many tiles were needed to balance the cup after it uvi:» 
flat* 



vnCHT 5, rce Cubes 

.*UTERL\LS2 equal am balance 

ssall riles for standard units 

I ice cube in closed 30 cc container 



J)liU.Crio.*S; TJie children were instructed to ucijjh the ice cube and 
write doim how nany riles it took ro balance it. 

Tliey Lhen kept the ice ct:bc. uuLll it welted, ■'•.ey i^eighcd 
Ihe ^..ixLau ice cube and compared this x/uiglit ui'li their 
firsr i uabcr. 



ITIGHX 6, Plastic Bag 



IlA'A^iKLXL:;: equal ana bi^ance 

sncll plastic sandwich bag 
paper clips for standard units 



mEcriO:,S: The children were asked to place the plastic bag in the 
balance ^^"'^ "^"^ ^^^^"^ ""^^^^ ""^'^'"^ 

lo^LvI.T^Sf""^^?'^^''^ ^'^'^sJicd it again. Tl.cy 

coaparoj this weight x/ith their first finding. 



